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The Impact of Arterial Hypertension on 
 Polytrauma and Traumatic Brain Injury
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SUMMARY
Background: Pre-hospital hypotension in trauma patients is associated with 
high mortality. Especially for patients with severe traumatic brain injury (TBI), 
arterial normotension or even hypertension (AHT) is considered an important 
mechanism for sustaining adequate cerebral perfusion pressure. The effect of 
pre-hospital arterial hypertension (pAHT) on in-hospital mortality after trauma 
has not been studied to date. 

Methods: We retrospectively analyzed data in the trauma registry of the Ger-
man Society for Trauma Surgery (DGU) on all trauma patients in Germany from 
1993 to 2008 who were 16 to 80 years old at the time of the trauma and had an 
injury severity score (ISS) of 9 or above (total, 42 500 patient data sets). For the 
analysis, we divided the patients into two groups: those with and those without 
TBI. We further divided the TBI patients into five subgroups depending on the 
course of their systolic blood pressure up to the moment of their arrival at the 
hospital. We also analyzed the patients’ demographic data, patterns of injury, 
and accident mechanisms.

Results: Trauma patients with TBI and pAHT (142 of 561 patients) had a signifi-
cantly higher mortality than normotensive TBI patients (25.3% vs. 13.5%, 
p<0.001). Arterial hypertension that either rises or falls before the patient 
reaches the hospital is associated with higher in-hospital mortality. A logistical 
regression analysis of 5384 patients revealed that patients with pAHT (n = 561) 
had an odds ratio of 1.9 (95% confidence interval, 1.4 to 1.6) for death in the 
hospital compared to normotensive patients (n = 6020). 

Conclusion: Systolic blood pressure values above 160 mm Hg before arrival in 
the hospital worsen the outcome of trauma patients with TBI.
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A t 10%, trauma is one of the most frequent 
causes of death (1–3). There are an estimated 

35 000 trauma patients in Germany every year, 8000 
of them with severe injuries (4, 5). When combined 
with traumatic brain injury (TBI), trauma and severe 
injury are among the three most common causes of 
morbidity and death (2, 3). The incidence of severe 
TBI is 33.5 per 100 000 head of population, with 
mortality reported at between 1% and 50% (6, 7). 
Prophylactic measures to avoid secondary brain da-
mage, especially that triggered by hypoxia and hypo-
tension, include ensuring sufficient oxygenation of 
cerebral tissue and adequate ce rebral perfusion 
pressure (8–11). The impact of arterial hypotension 
on outcome in trauma patients has been shown in 
retrospective studies (1, 11). However, arte rial hy-
pertension (AHT) can also have damaging  effects: 
By raising cerebral perfusion pressure, it leads to en-
forced dilatation of cerebral arterioles and hence to a 
rise in cerebral blood volume and thus also in intra-
cerebral pressure. This in turn leads to impaired 
functioning of the blood–brain barrier, inversion of 
the  hydrostatic gradients, and finally to the 
formation of cerebral edema and/or hemorrhage (11).

The aim of this study was to investigate whether a 
relationship exists between AHT before admission to 
hospital (prehospital AHT, pAHT) and hospital mortal-
ity of trauma patients, and to identify any associated 
factors.

Patients and methods
A total of 42  500 patient datasets from the Trauma 
Registy of the German Society for Trauma Surgery 
(Deutsche Gesellschaft für Unfallchirurgie, DGU) (TR-
DGU) from 1993 to 2008 were retrospectively evalu-
ated.

TR-DGU
The DGU Trauma Registry (TR-DGU) is a multicenter 
prospective, standardized, and anonymized record of 
severely injured patients from the time of the accident 
until discharge from hospital (5). It contains demo-
graphic information, data about mechanisms of acci-
dent and injury, prehospital and hospital treatment, co-
morbidities, time course, various laboratory results, and 
outcome data. Injury patterns are recorded using the 
Abbreviated Injury Scale (AIS) (1998 revised version). 
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By entering the data, the participating hospitals indicate 
their agreement to their use; this use includes analysis 
of the data as part of quality management as well as 
scientific analysis (12). Patients’ agreement is not 
required, since the data are provided to the TR-DGU 
only in pseudonymized form for the purposes of man-
datory external quality assurance. Together with TARN 
(Trauma Audit and Research Network, UK), it is the 
largest registry in Europe.

Definition of injury patterns and group classifications
Trauma patients (age 16–80 years) with an Injury 
 Severity Score (ISS) ≥ 9 who were cared for at primary 
level were included in the study so long as a complete 
dataset for blood pressure was present.

Group 1 (patients with TBI, n = 11 252) 
Isolated TBI (head AIS ≥3 with all other AIS regions 
<3) or combination trauma (head AIS ≥3 in combi-
nation with chest, abdomen, or extremities AIS ≥3) 
(13).

Group 2 (patients without TBI, n = 12 248)
Head AIS = 0 and Glasgow Coma Scale (GCS) score 
13–15, but chest, abdomen, or extremities AIS ≥3 (14).

Figure 1 presents an overview of the two groups in 
terms of the course over time of prehospital blood 
pressure. Since mortality among trauma patients with-
out TBI regresses even with blood pressure values 
greater than 160 mm Hg, these were excluded from 
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FIGURE 1 Hospital mortality in relation to the 
evolution of blood pressure measure-
ments. Overall mortality in acute hospital 
care correlated to systolic blood pressure 
measurements in the prehospital phase up 
to admission. Whereas patients without 
traumatic brain injury (TBI) showed a con-
tinuous decrease in mortality with rising 
blood pressure (blue line), in those with TBI 
(alone or combined with other injuries), mor-
tality jumped when blood pressure was 160 
mm Hg or above. Overall mortality was 
6.6% among patients without TBI compared 
to 22.6% for those with TBI. Among patients 
in the TBI group with blood pressure 
measurements of 160 mm Hg or above (n = 
1411), mortality rose to 24.5% (95% confi-
dence interval [CI] 22.5 to 27). By compari-
son, mortality in the group without TBI (n = 
1077) was 3.3% (95% CI 2.3 to 4.4).
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FIGURE 2 Classification into subgroups 
 according to prehospital blood 
 pressure measurements
Average blood pressure values (± standard 
deviation) were 123 (±15) mm Hg (Normo-
tension group) and 181 (±23) mm Hg in the 
Hypertension group. Blood pressure in the 
Hypotension group fell from an average of 
123 (± 24) to 79 (± 19) mm Hg and that in 
the Decrease group from 175 (± 20) to 132 
(±15) mm Hg. Patients with onset of arterial 
hypertension during the prehospital phase 
(Increase group) had initial values of 130 
(±16) mm Hg, rising to 171 (± 15) mm Hg 
at hospital admission. BP, blood pressure
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further analysis. Patients with hypotension below 100 
mm Hg at the accident site and minor head injuries 
were likewise excluded. Guided by existing classifi-
cations (15), the authors defined a modified threshold 
value for AHT of 160 mm Hg; no further distinctions 
were made.

The remaining patients with TBI were divided into 
five subgroups depending on the course over time of 
blood pressure from the prehospital period to hospital 
admission (Figure 2).

Patients whose blood pressure exceeded 160 mm Hg 
(syst.) at any point were investigated for any impact of 
pAHT on hospital mortality. In addition, demographic 
data, vital parameters, previous illness, mechanisms of 
injury, and trauma data were analyzed. Prehospital 
treatment time, treatment strategies, sedative adminis-
tration, and volume therapy were investigated in the 
search for significant differences between groups. 
Clinical data such as signs of shock, bleeding, or 
 coagulopathy were also analyzed.

Statistics
Data were analyzed using standard statistical soft-
ware (SPSS v. 18; Chicago, USA). Clinical data 
were tested for statistical significance using analysis 
of variance and Student’s t test for continuous 
 variables and the chi-square test for categorical 
 variables. P<0.05 was defined as the threshold of 
significance in overall  comparisons of all five sub-
groups, and p<0.01 to define significance in paired 
comparisons between two groups. Because of the 
large case numbers, however, significances should 
be interpreted warily and the clinical relevance of 
differences kept in view.

To investigate the impact of hypertension on 
 mortality, multivariate logistic regression analysis 
was also carried out. As dependent variables in the 
model, the authors chose, in addition to hyper -
tension, the following prehospital parameters: age, 
ISS, sex, preexisting disease, volume administration, 
intubation, sedation, loss of consciousness (GCS 8), 
and resuscitation. For the hypertension subgroups, 
adjusted odds ratios with 95% confidence intervals 
(CI) are given.

Results
For the period under review, data from 8788 severely 
injured patients with TBI were available for analysis.

Trauma patients with TBI and pAHT showed signifi-
cantly higher mortality than normotensive trauma 
 patients with TBI (13.5% vs. 25.3%, p<0.001). Hyper-
tension, either as an increase or a decrease during the 
prehospital period, also resulted in higher hospital 
 mortality (Figure 3). In the logistical analysis of 5384 
patients, those with persistent pAHT had an odds ratio 
(OR) of 1.9 (95% CI 1.4 to 2.6) in comparison with pa-
tients with normotension. A single measured blood 
pressure value above 160 mm Hg was also character-
ized by an OR of 1.5 (Decrease group 95% CI 1.2 to 
2.0; Increase group 95% CI 1.1 to 2.0).

Demographic data
Initially hypertensive patients were on average signifi-
cantly older than normotensive patients (60 or 53 years 
vs. 41 years, p<0.0001), with higher mortality among 
over-60-year-olds in this group. Male patients made up 
75.4% of the overall group (Table 1). Preexisting 
 disease was recorded in 29.1% of cases, with an above-
average percentage in the Hypertension group (49.8%). 
In this group, 17% had preexisting AHT.

Mechanism of injury
Blunt trauma had occurred in 97% of cases. The 
number of falls from less than 3 m height (low falls) 
was significantly higher in the group with pAHT (Hy-
pertension group 31%, Decrease group 21%, compared 
with Normotension group 13%; p<0.0001).

Patterns of injury
Despite having the highest AIS head scores (4.2±0.8), 
patients in the Hypertension group had the lowest rate 
of initial loss of consciousness (GCS ≤ 8), the lowest 
total ISS, and the lowest percentage of relevant con-
comitant injuries (AIS ≥ 3) (Table 2). The second-
 highest RISC prognostic score was in the Hypertension 
group.

Prehospital data
On average, the duration of prehospital management 
was 71 (±43) minutes (overall p = 0.34) (Table 1). Dif-
ferences were seen in the incidences of prehospital 
treatment. Patients in the Hypertension group were sig-
nificantly less often intubated (43% vs. 65%, p<0.001) 
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FIGURE 3

Hospital mortality in relation to blood pressure over time 
(from prehospital to hospital admission)
In the Decrease group (patients with blood pressure values <160 
mm Hg at admission), mortality dropped from 25% to 22% (P = 
0.21; not significant), whereas in the Increase group (rise in blood 
pressure above 160 mm Hg) mortality rose highly significantly from 
14% to 21%. *Highly significantly increased mortality in the Hyper-
tension group compared with the Normotension group
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and sedated (62% vs. 80%, p<0.001). By comparison, 
patients in the Normotension, Increase, and Decrease 
groups were often sedated, and the highest sedation rate 
(90%) was seen in the Hypotension group (Table 1).

Heart rate during first treatment was between 90 and 
98 bpm, dropping to values between 86 and 94 bpm 
(Hypotension group) at admission (Table 1).

Clinical data
Patients in the Hypertension group had no signs of 
either shock, bleeding, or coagulopathy at the time of 
hospital admission. They needed only a small amount 
of volume replacement and blood transfusions. A 
 notable finding was the high rate of subdural hematoma 
in the pAHT group (Table 3).

Hospital mortality
Patients in the Hypertension group showed the second-
highest hospital mortality rate. Regression of pAHT led 
to a decrease in mortality to 22% (p = 0.21 in comparison 
to the Hypertension group), while incipient pAHT 
 (Increase group) led to an increase in mortality from 
14% (Normotension group) to 21% (p<0.001) (Figure 
3).

Discussion
Neurotrauma is associated with high morbidity and 
mortality (16, 17). In this retrospective analysis of a 

national database, we have for the first time shown sig-
nificantly raised mortality in patients with TBI and 
pAHT higher than 160 mm Hg. Notable findings were 
the injury pattern and type, higher average age, and the 
low rate of prehospital sedation and intubation in the 
pAHT group.

At 59.7 years, the average age of patients with pAHT 
was higher than in any other of the study groups. In the 
industrialized countries, the incidence of AHT in over 
50-year-olds is reported to be 50%, which raises the 
question of whether the occurrence of pAHT in TBI is 
merely age-related coincidence (18). Looking into this, 
however, although almost every second patient with 
pAHT had co-morbidities, the percentage with pre-
existent AHT was low (17.1%). Patient age above 60 
years has already been identified several times as an 
 independent risk factor after trauma (19). In addition, in 
an overall older patient group, a higher rate of co-
 medication must be assumed. Anticoagulants are 
among the most frequently prescribed drugs in older 
persons (20), and can increase the extent of intra -
cerebral bleeding; among these, vitamin K antagonists 
represent more of a risk than do platelet aggregation in-
hibitors (21–23). However, the data, with prothrombin 
times over 80%, allow a clinically relevant effect of 
 vitamin K antagonists to be ruled out. The impact of 
platelet aggregation inhibitors cannot be assessed on 
the basis of the available purely quantitative data on 

TABLE 1

Demographic and prehospital treatment data

 SD, standard deviation 
In this context, “preexisting” means present before the accident; no information can be given about individual entities. Endotracheal intubation and  
(analgo)sedation rates were lowest in the Hypertension and Increase groups. As can been seen from the table, there were no significant differences between  
heart rate at the accident site and at hospital admission. For all other parameters, values were highest in the Hypotension group

Age (years)

Sex (male)

Preexisting 
 disease 

Preexisting 
 hypertension

Treatment time 
(min)

Endotracheal 
 intubation

Sedation

Heart rate at  
accident site (min-1)

Heart rate at 
 admission (min-1)

n 
Mean 
SD

n 
%

n 
%

n 
%

n 
Mean 
SD

n 
%

n 
%

Mean 
SD

Mean 
SD

Hypotension

775 
45.5 
19.1

559 
72.1

203/667 
30.4

20/438 
4.6

687 
73 
38

664 
85.7

697 
89.9

98 
24 

94 
29

Normotension

6020 
41.2 
18

4512 
75

1407/5477 
25.7

150/4006 
3.7

5386 
71.6 
42.6

3753 
62.6

4757 
79.3

91 
20

86 
18

Hypertension

561 
59.7 
16.7

410 
73.2

252/506 
49.8

66/386 
17.1

490 
70.3 
49.3

239 
43

347 
62.4

90 
22

89 
20

Increase

662 
46.8 
18.6

537 
81.1

193/592 
32.6

23/428 
5.4

603 
68.4 
37.2

373 
56.3

495 
74.8

93 
23

90 
21

Decrease

770 
52.7 
18.3

601 
78.1

260/706 
36.8

46/532 
8.6

685 
71.8 
46.1

500 
65.1

614 
79.9

87 
19

87 
19

Total

8788  
44.2 
18.9

6619/8779 
75.4

2315/7948 
29.1

305/5790 
5.3

7851 
71.4 
42.6

5529 
63.1

6910/8756 
78.9

91 
21

87 
20
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platelet count at hospital admission. However, this 
alone weakens the argument that hypertension is itself 
the real risk factor.

Because of the current TR-DGU database structure, 
more detailed identification of the factors impacting 
blood pressure is not possible.

A noteworthy feature is that the Hypertension group 
contains twice as many patients with low falls (falls 
from <3 m height), presumably due either to a larger 
number of traumas in the home environment or to con-
tributory brain lesions not primarily caused by trauma. 
It is possible that these patients were initially assessed 
as trauma cases because of a fall event occurring 
around the same time. However, it is not possible to de-
cide on the basis of the TR-DGU data whether it was 
the cerebral lesion that caused the fall or the fall that 
triggered the lesion.

The incidence of post-traumatic loss of conscious-
ness was lowest in the Hypertension group despite their 
higher head injury score.

Subarachnoid hemorrhage, intracerebral hemor-
rhage, and basal ganglia hemorrhage are typically not 
associated with trauma; the classical post-traumatic 
cerebral injuries are epidural hematoma (EDH) and 
subdural hematoma (SDH) (23–27). Skull fractures are 
not relevant pathological entities, although they can 
lead to EDH in 1% to 2% of cases. The incidence of 
EDH in the trauma patients studied is around ten times 
as high as this and indicates a significantly increased 
incidence. In nearly 50% of cases there is a lucid inter-
val after the initial loss of consciousness, followed by 
rapidly progressive decompensation. As many as 42% 
did not show a second loss of consciousness before sur-
gery (24). This lucid interval could possibly explain the 
relatively low percentage of patients with impaired 
consciousness (GCS ≥ 8).

Even higher was the incidence of SDH, especially in 
patients on anticoagulant treatment, at 41% (24).

Features common to both pathologies are that they 
are typically unilateral, and that pressure on the 
 affected hemisphere develops with resulting midline 
shift, herniation, and circulatory disturbance (27). 
Concomitant anisocoria is not recorded in the 
 TR-DGU, so no conclusions relating to this can be 
drawn about incidence and extent at the accident 
site. Dysregulation of the circulation together with 
impaired autoregulation can promote a rise in intra-
cranial pressure (ICP), which could explain the 
poorer outcome of TBI patients with permissive 
 arterial hypertension (27, 28). Because of physio-
logical involution processes, older people tolerate 
this rise in ICP better than younger people (28). It 
may be that pAHT should be interpreted as the first 
warning sign of a rise in ICP that cannot be clinically 
identified in any other way. This lack of congruence 
between the prehospital clinical picture and the 
 possible underestimating of the severity of the 
 injury—a lack of congruence which can also be 
 quantified by means of GCS and head AIS—could 
 mislead the emergency physician into omitting usual 
treatment strategies; prehospital underestimation of the 
severity of injury is a general phenomenon (29, 30).

The correlation between clinical signs and raised 
ICP is weak (31). In theory it should be possible to 
make inferences about the incidence of patients with 
raised ICP, using the Cushing triad of hypertension, 
bradycardia, and irregular breathing (32) and with heart 
rate as a surrogate parameter. In the present study, no 
relevant instances of bradycardia were shown; despite 
this, severe TBI cannot be definitively ruled out prior to 
admission, and the patients require the full attention of 
the emergency services.

TABLE 2

Injury scores

SD, standard deviation; AIS, Abbreviated Injury Score; ISS, Injury Severity Score; GCS, Glasgow Coma Scale; RISC, Revised Injury Severity Classification Score.  
Injury scores: for AIS regions these are given as percentages for region-specific injury scores ≥ 3.  
ISS and GCS data (n) are given according to the TR-DGU datasets; the total for RISC scores is lower because RISC analysis could not be applied to all patients

n

Head AIS 

Chest AIS 

Abdominal AIS 

Extremities AIS 

ISS

GCS (≤8)

RISC

%

%

%

%

Mean 
SD

n 
%

n 
Prognosis 
Mortality

Hypotension

775

100

59.2

21.8

38.3

37.2 
15.8

474 
62.6

756 
36.8 
38.5

Normotension

6020

100

42.2

9.1

23.8

28.7 
12.4

2587 
43.9

5839 
17.1 
13.3

Hypertension

561

100

25.5

2.9

9.3

26.1 
11.8

215 
39.0

542 
29.7 
25.8

Increase

662

100

36.9

6.3

21.0

27.8 
12.2

277 
42.8

643 
20.7 
21.5

Decrease

770

100

34.9

5.3

16.2

28.5 
12.8

361 
47.8

741 
25.0 
22.5

Total

8788

100

41.6

9.3

23.3

29.2 
12.9

8605 
100

8521 
20.6 
17.8
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Besides hypotension, hypoxia is the other member of 
the “lethal duo” that triggers or increases secondary brain 
injury (8, 9, 11). Endotracheal intubation to  ensure 
 ventilation, oxygenation, and securing of the airways 
could reduce the impact of hypoxia on the extent of 
 secondary brain injury (33). The role of early prehospital 
intubation in patients with TBI has been recently studied, 
with some contradictory findings (33, 34). There are also 
indications that emergency medical  personnel tend to 
prefer not to intubate patients before admission, despite 
the obvious advantages of doing so (35).

One decision criterion is that repeatedly cited is the 
Glasgow Coma Scale (GCS). The DGU’s national S3 
Polytrauma Guideline recommends intubation in 
 patients with a GCS of <9 (11). However, only 39% of 
patients with persistent pAHT meet this criterion.

It is possible that the low prehospital intubation rate 
contributes to the higher mortality among patients with 
pAHT, via an increased incidence of hypoxia, although 

no specific data on this are available from the 
 TR-DGU. This too would weaken the argument that the 
AHT is responsible for the outcome.

Stress and pain likewise promote pAHT, which can 
be neutralized by sufficient sedation and analgesia. The 
range of sedatives and analgesics given in the prehospi-
tal phase includes benzodiazepines, propofol, and 
 opiates and ketamine. The range of side effects of most 
substances show an impact on blood pressure and can 
lead to both hyper- and hypotension (36). Why anal-
gesia and sedation are not more generously used, 
 despite this obvious effect—also visible in the present 
study (patients in the Decrease group, which had a high 
overall rate of (analgo)sedation, showed a reduction of 
pAHT and a reduced mortality rate) – can only be 
guessed at. One approach to an explanation is that hy-
pertensive patients are more often assessed as stable 
enough to be transported and therefore receive fewer 
prehospital interventions. 

TABLE 3

Clinical treatment (measurable parameters) and radiological TBI diagnosis

TBI, traumatic brain injury; SD, standard deviation. Notable findings are the signs of coagulopathy, shock, and bleeding in the Hypotension group, and the incidence 
of subdural hematoma in the groups with high blood pressure

Hemoglobin (g/dL)

Base excess 
(mmol/L)

Platelet count 
(µ/mL)

Prothrombin time 
(%)

Cristalloids (mL)

Colloids (mL)

Transfusion

Subarachnoid 
 hemorrhage

Intracerebral 
 hemorrhage

Epidural 
 hemorrhage

Subdural 
 hemorrhage

Basal ganglia 
 hemorrhage

Skull fracture

n 
Mean 

SD

n 
Mean 

SD

n 
Mean 

SD

n 
Mean 

SD

n 
Mean 

SD

n 
Mean 

SD

n 
%

n 
%

n 
%

n 
%

n 
%

n 
%

n 
%

Hypotension

739 
10.2 

3

468 
-5.6 
6.3

712 
179 
76

663 
67.3 
26.9

775 
1170 
952

775 
475 
569

354 
46.9

10/775 
1.3

186/775 
24.0

117/775 
15.1

172/775 
22.2

28/775 
3.6

284/775 
36.6

Normotension

5676 
12.3 
2.5

3099 
-2.5 
4.2

5479 
207 
72

5232 
82.5 
20.8

6020 
936 
677

6020 
332 
456

1213 
20.1

50/6020 
0.8

1403/6020 
23.3

1164/6020 
19.3

1469/6020 
24.4

162/6020 
2.7

2249/6020 
37.4

Hypertension

521 
13.1 
2.1

260 
-1.9 
3.8

502 
217 
76

474 
86.4 
23.2

561 
662 
496

561 
165 
521

57 
10.2

6/561 
1.1

162/561 
28.9

115/561 
20.5

230/561 
41.0

17/561 
3.0

234/561 
41.7

Increase

632 
12.6 
2.3

371 
-2 
5.7

599 
210 
73

587 
82.8 
21.1

662 
878 
633

662 
323 
446

115 
17.4

4/662 
0.6

166/662 
25.1

122/662 
18.4

189/662 
28.5

29/662 
4.4

271/662 
40.9

Decrease

724 
12.6 
2.2

434 
-1.8 
3.9

689 
205 
74

661 
84.2 
21.9

770 
827 
538

770 
235 
390

109 
14.2

6/770 
0.8

199/770 
25.8

142/770 
18.4

271/770 
35.2

27/770 
3.5

326/770 
42.3

Total

8292 
12.2 
2.5

4632 
-2.7 
4.7

7981 
206 
73

7617 
81.6 
22.1

8788 
925 
690

8788 
325 
470

8768 
100

76/8788 
0.9

2116/8788 
24.1

1660/8788 
18.9

2331/8788 
26.5

263/8788 
3.0

3364/8788 
38.3

854 Deutsches Ärzteblatt International | Dtsch Arztebl Int 2012; 109(49): 849–56

M E D I C I N E



The results of the analysis make it unlikely that 
shock, bleeding, or coagulation complications are co-
triggers of increased mortality in the pAHT group. Ag-
gressive volume management with consequent dilution 
coagulopathy can also be ruled out as a contributing 
cause of the increased mortality in this group.

Limitations of the study
The present retrospective analysis is based on data from 
the TR-DGU, which was not established for the pur-
poses of this study. In addition, registry data are not on 
the same quality level as data from clinical studies. The 
findings should therefore be interpreted with caution.

The ISS scores should also be regarded with caution, 
as only one serious injury per body region is recorded, 
and TBI may be underestimated. Physiological para -
meters such as patient age are not included; the use of 
other, alternative prognostic scores (e.g., Trauma Injury 
Severity Score, TRISS) might have helped to allow a 
more  precisely age-adjusted mortality analysis to be 
carried out.

However, even when the limitations are taken into 
 account, the data examined have made it possible to 
 identify AHT as a parameter that is relevant to outcome in 
addition to the damaging impact of arterial hypotension. 

Conclusion
Blood pressure values higher than 160 mm Hg occur-
ring during the course of prehospital management of 
trauma patients with TBI have a negative impact on 
outcome. Those at risk are older patients with a GCS >9 
at the time when the emergency physician arrives and 
have not received analgosedation or prophylactic intu-
bation. On hospital admission, these patients rarely 
show signs of shock, bleeding, or manifest coagulation 
disturbances. All the available information suggests 
that AHT is an epiphenomenon of the severity of injury, 
not a trigger. It is therefore up to the personnel provid-
ing initial care before hospital admission to pay particu-
lar attention when providing emergency care to patients 
with TBI and pAHT.
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